Abstract: Transparent colorless crystals of NaA 5 [C 6 N 9 ] 2 · 4 H 2 O (A = Rb, Cs) were obtained by blending aqueous solutions of Na 3 [C 6 N 9 ] and RbF or CsF, respectively, and subsequent evaporation of the water under ambient conditions. Both compounds crystallize in the space group P2 1 /m (no. 11) with the cell parameters a = 815.56(16), b = 1637.7(4) and c = 1036.4(3) pm, and β = 110.738(12)° for NaRb 5 [C 6 N 9 ] 2 · 4 H 2 O and a = 843.32(6), b = 1708.47(11) and c = 1052.42 (7) pm, and β = 112.034(2)° for NaCs 5 [C 6 N 9 ] 2 · 4 H 2 O, respectively. Raman spectra of the title compounds complement our results.
Introduction
The compound Na 3 [C 6 N 9 ] · 3 H 2 O, a water-soluble salt containing the tricyanomelaminate anion (called from now on [TCM] ) has been known since 1938 [1] . Unfortunately, next to a short sketch of the synthesis (spontaneous trimerization of sodium dicyanamide (dca), Na[N(CN) 2 ], in aqueous solution) only the lattice parameters, the symmetry and some thoughts concerning the possible crystallographic positions are given. Some 60 years later [2] , Schnick et al. reported an alternative synthesis (heat induced trimerization of anhydrous Na [dca] and subsequent recrystallization in aqueous solution) and performed a complete structure analysis on single crystals. Additionally, IR spectra and DSC/TG data were collected. Based on these results, Schnick et al. expanded the knowledge about this class of compounds by synthesizing the anhydrous alkali metal salts A 3 [TCM] (A = Na [3] , K and Rb [4] ) and some of the hydrated species with the stoichiometries A 3 [TCM] · H 2 O (A = K and Rb) [5] and Rb[H 2 C 6 N 9 ] · ½ H 2 O [6] which were also structurally characterized including a study of their thermal behavior. Li 3 [TCM] has been synthesized [7, 8] , but no structural information is reported, while the cesium salt is only mentioned as unpublished results (ref. [6] in ref. [9] ).
While attempting to synthesize Cs 3 [TCM] by a metathesis reactions in aqueous solution, we serendipitously found crystals of NaCs 5 [TCM] 2 · 4 H 2 O. In follow-up experiments we were able to reproduce our results and to also synthesize NaRb 5 [TCM] 2 · 4 H 2 O. We report here the results of the single-crystal structure determination and the Raman spectra of both compounds and compare them with literature data.
Experimental section

Synthesis
All manipulations were performed under normal atmospheric conditions. Na 3 [TCM] was obtained by sealing gram portions of Na[dca] (Alfa Aesar, 96 %) under vacuum in silica tubes and heating the container up to 500 °C with subsequent annealing at this temperature for 6 h. The thus obtained Na 3 [TCM] was dissolved with the respective alkali metal fluoride (Aldrich, 99 %) in a stoichiometric ratio of 2:5 (overall mass: 0.5 g) in 10 mL deionized, boiling water. The water was allowed to evaporate at r.t. leaving small cubes of NaF and brick-like cuboids of the title compounds behind.
An analog approach to synthesize NaK 5 [TCM] 2 · 4 H 2 O or similar mixed alkali metal compounds has been unsuccessful so far. 
]/3 and x and y are constants adjusted by the program;
, with n being the number of reflections and p being the number of refined parameters.
Crystallographic studies
Crystals of NaRb 5 [TCM] 2 · 4 H 2 O and NaCs 5 [TCM] 2 · 4 H 2 O were selected by their habit and immersed in polybutene oil (Aldrich, M n ~ 320, isobutylene > 90 %) for singlecrystal selection under a polarization microscope. Single crystals were mounted in a drop of polybutene sustained in a plastic loop, and placed onto the goniometer. A cold stream of nitrogen (T = 223(2) K) froze the polybutene oil, thus keeping the crystal stationary and protected from oxygen and moisture in the air. Intensity data were collected with a Bruker X8 Apex II diffractometer equipped with a 4 K CCD detector and graphite-monochromatized MoK α radiation (l = 71.073 pm). The intensity data were manipulated with the program package [10] that came with the diffractometer. An empirical absorption correction was applied using sadabs [11] . The program shelxs-97 [12, 13] found the positions of the respective alkali metal(s) with the help of Direct Methods. The positions of the carbon and nitrogen atoms and of carbon, nitrogen and oxygen atoms, respectively, were apparent from the positions of the highest electron density on the difference Fourier maps resulting from the first refinement cycles by full-matrix least-squares calculations on F 2 with shelxl-97 [14, 15] . The positions of the hydrogen atoms could not be found and refined reliably. Doing further refinement cycles with all atoms being refined unrestrained the refinement converged and resulted in stable models for the respective crystal structure. Crystallographic details are described in Table 1 . Atomic coordinates and equivalent isotropic displacement coefficients are shown in Table 2 for NaRb 5 [TCM] 2 · 4 H 2 O and in Table 3 for NaCs 5 [TCM] 2 · 4 H 2 O. Table 4 
Raman spectroscopy
The single-crystals of NaRb 5 Table 5 .
Results and discussion
Raman spectra
The frequencies obtained from the Raman spectra of NaRb 5 The isotropic displacement factor of the hydrogen atom was constrained to the equivalent displacement factor of oxygen as the last unconstrained atom as suggested in ref. [13] . (2) 258 (1) Na 2e The isotropic displacement factor of the hydrogen atom was constrained to the equivalent displacement factor of oxygen as the last unconstrained atom as suggested in ref. [13] . anion. The tricyanomelaminate anion consists of a six-membered triazine ring with three N-C-N substituents each bound to a carbon atom of the triazine ring (Fig. 2) . One of the nearly linear substituents is turned by 180°, thereby reducing the molecular symmetry of the anion from C 3h to C s -if one neglects the slight deviations from planarity. All C-N bond lengths and angles ( the expected range when compared to the lengths and angles of similar compounds. The sodium atom is coordinated in an octahedral fashion by four nitrogen and two trans-positioned water molecules. The four crystallographically independent Rb or Cs atoms, respectively, are eight-fold coordinated in an irregular fashion by nitrogen and/or oxygen atoms. The crystal water molecules are found both in the plane of the alkali metal cations, but also displaced from the cation layers (both up and down) completing the coordination sphere of the cations (Fig. 3 ).
Conclusion
The compounds NaRb 5 or Rb[H 2 C 6 N 9 ] · ½ H 2 O [6] . Due to the employed synthesis, no pure product could be acquired so far, which prevented the acquirement of DSC/TG data as yet.
